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products of the corresponding direction cosines of the 1 reference to a system of rectangular coordinates, i.e.
cos POO' = sin 0'cos £, and similarly
cos P'OO' = sin 0'-cos £,
in which 0' represents the angle of refraction. Then, from (9) and (10),
ri-OfP' = n-PO + n-OO'-sinip-cos $
+ ri-OP'-— n'. 00'. sin 4
Since now from the law of refraction the relation e: ?2 -sin 0 = 72' -sin <j>fy
it follows that equation  (8) holds for any position ^ of the point O' which is infinitely close to 0.
For the case  of a single reflection equation (7) more simply proved.     It then takes the form
6(PO + OP'} = o,   .    .     .    .
in which (Fig. 2) PO and OP' denote the actual patl ray.    If Pl be that  point which is  symmetrical   to
FIG. 2. respect to the tangent plane OE of the refracting bod2nl, has a maximum  or minimum value;   i differs from a like sum for all other paths which are infii close to the actual path by terms of the second or higher o Thus if S denotes the variation of the first order,
